The aim of this literature review was to describe the use and utility of the Rotterdam Transition Profile (RTP), as we near the tenth year since its publication in 2008. It is a tool to summarize a youth's transition process to adulthood by classifying various domains of participation and health care into developmental stages. This review provided a comprehensive synthesis of available knowledge on the RTP by summarizing published and grey literature. Using search terms related to transition, social participation, and questionnaire, a systematic search was conducted for literature up to November 2017 in MEDLINE and Embase databases, and was supplemented with a hand-search using Google Scholar and a general internet search using Google Search. Inclusion criteria were specified to determine the papers selected for review, yielding fifty-five materials for detailed review. Combined analysis of published and grey literature identified nine papers that used some form of the RTP as a measure, 18 materials that cited the RTP or its domains but did not employ it as a measure, and twenty-eight materials that cited the original RTP development and validation paper for information not directly related to the RTP. The literature demonstrated that the RTP seems to be a useful tool to describe and monitor the transition process of adolescents and young adults, in both research and clinical settings. While it has been used with youth of 14-31 years of age across genders and health conditions, more evidence is needed to demonstrate its psychometric properties beyond construct validity in young adults with cerebral palsy.
Introduction
The rapid advancements in medical technology in the last decades have enabled most youth with chronic conditions or disabilities to reach adulthood; thus, transition to adult health care is a highly relevant issue [1] [2] [3] . For young people with chronic and developmental conditions, the transition may be especially challenging in various life domains, as they progress into adulthood [4] [5] [6] . There is often a focus on the difficulties of the clinical transition; pediatric services usually end when an individual reaches the age of 18 and has very different expectations of youth compared to adult systems, which may lead to stress [6, 7] . The change may be drastic from the family centered, developmentally focused, multidisciplinary pediatric culture to the collaborative adult medical care, which focuses on patient autonomy, diseases, and employment issues but overlooks growth, development, and family concerns [7, 8] . A series of focus groups with a wide range of adolescents and young adults, family members, and health care providers with experience in transition deemed health care transition as a complex and dynamic process that is impacted by numerous factors, some of which promote transition, and others hinder the process [1] .
While the clinical transfer to adult-oriented services is a concern, the transition process is also marked by social changes that occur outside of health care [9, 10] . Adolescence is a period of tremendous transition, regardless of one's state of health. During adolescence, one may strengthen one's own identity, achieve independence from parents, begin relationships outside of the family, and find a vocation [9, 11] . For example, many young adults finish school, move away from home, start a job, or pursue serious intimate relationships. However, youth with disabilities may encounter difficulties transitioning due to impairments, forced dependence, additional skills one needs to acquire for health maintenance, insufficient experience in activities, social isolation, as well as other personal and environmental factors [12] [13] [14] . Unsuccessful transition to adulthood may lead to unemployment, lifelong dependency, and poor quality of life [12, 15] .
Transition profiles may be used to both benchmark and measure change throughout a participant's transition.
Tools for assessment of youth's self-management before, during, and after transition to adulthood are necessary for determining where adolescents and young adults are on their transition journey and providing the appropriate interventions to assist them in improving social participation outcomes. The Rotterdam Transition Profile (RTP) is a tool to describe the transition process of adolescents and young adults with cerebral palsy (CP) [12] . The RTP classifies an individual's developmental stage for various domains of participation and health care, and has been utilized in several studies as a transition measure for young populations with varying chronic and developmental disabilities [12, [16] [17] [18] [19] [20] [21] [22] [23] .
As we near the tenth year since the publication of this tool in 2008, there is a need to identify and synthesize the existing knowledge regarding the use and utility of the RTP in assessing adolescents and young adults' transition process across a variety of diagnoses and research settings. A review will provide a snapshot of the use and utility of the tool and inform the academic audience and other end-users where this tool has been applied and in what contexts, which would, in turn, inform future transition research and assist in knowledge translation. In this paper, we aim to provide a comprehensive synthesis of the use of the RTP specifically across studies with different patient populations, purposes, and key findings.
Methods

Description of the RTP
The RTP was developed by Donkervoort et al. [12] in the Netherlands as a tool to summarize the transition process of adolescents and young adults with CP. The RTP classifies an individual's developmental stage for various domains of participation; finances, housing, education and employment, intimate relationships, leisure activities, and transportation, and the health service domains; service and aids, rehabilitation services, and care needs. Another version of the RTP includes a seventh participation domain of sexuality, derived from the intimate relationships domain [17] . Scores in each domain can be categorized into one of three different phases: dependent on adults (phase 1), experimenting and orienting with the future (phase 2), and independent and autonomous life (phase 3). The RTP was designed for use in adolescents and young adults in research and clinical settings, and has been validated for the classification of transition phases of young adults with CP of normal intelligence and without learning disabilities [12] .
Data collection
We considered two sources of evidence: (a) published and peer-reviewed literature and (b) grey literature. The search of published literature included a systematic search aimed at identifying studies that described, employed, or cited the RTP, and a hard-search to examine all papers that cited the original study by Donkervoort et al. [12] on the development and validation of the RTP (Figure 1 ). As the databases do not search the full texts of papers, it was difficult to restrict the search to identifying only studies that mention the RTP. A search strategy was thus developed with the assistance of a health sciences research librarian, combining three series of search terms related to: transition to adulthood; social participation and selfmanagement; questionnaire. The systematic search was conducted in November 2017 by SZJ. Papers were only included if they (a) contained at least one mention of the RTP, (b) were available in English, and (c) were published in or after 2008, which is the year the original RTP study was first published [12] . No restriction pertaining specific conditions or disabilities was placed, as a preliminary literature search yielded results with study samples of numerous different conditions. Database searching using MEDLINE and Embase identified 222 unduplicated articles. Title and abstracts were screened by SZJ and rejected if the papers were unrelated to transition to adulthood of youth with any chronic, developmental, or medical condition. The full text was obtained for 148 articles, of which five met the inclusion criteria. The hand-search was conducted in November 2017 by SZJ using Google Scholar, yielding thirty-three unduplicated articles.
Grey literature was searched in November 2017 using MEDLINE and Embase with the identical search strategy and inclusion criteria as that used for published articles, yielding one conference abstract. Hand-searching using Google Scholar identified five materials: one book, three graduate theses, and one evidence report. Additional internet searches were conducted in Google Search for any relevant unpublished data in English, with no time or geographical restrictions applied. Eleven materials were identified, including graduate theses, conference presentation slides, and other reports.
Results
Combined analysis of peer-reviewed and grey literature resulted in the identification of three main categories. These categories were (a) papers that used some form of the RTP as a measure, (b) materials that cited the RTP or its domains but did not employ it as a measure, and (c) materials that cited the original RTP development and validation paper by Donkervoort et al. for information not directly related to the RTP.
Studies that used some form of the RTP as a measure
A total of eight published papers and one graduate thesis listed some form of the RTP as a measure in their study. One paper in this category (Colver et al. [16] ) was excluded from further analysis as it served as a protocol for another study (Merrick et al. [21] ) also included in this category. Two papers (Sattoe et al. [19, 23] ) reported on the same dataset of young adults with chronic conditions but differed in their analysis, and was included in our analysis as two separate materials. These eight studies (Table 1) were analyzed to identify common themes of study design and use of the RTP.
Study design
The overall design of the studies differed in terms of the type of study and the number, age, and health condition of participants. Three studies only utilized the RTP at baseline [17, 18, 21] and four studies were of a crosssectional design [19, 20, 22, 23] , while one study reported longitudinal data on the RTP with a 2 year follow-up time [12] . One study incorporated a comparison of RTP scores between the CP population and able-bodied peers of the same age using government statistics and expert opinion on employment, education, housing, and intimate relationships [12] . Similarly, another study extracted reference data from government statistics and a report on youth sexual health to compare the chronic conditions population and their age-mates in all domains except that of transportation and leisure [19] . Among the eight studies, the RTP was used with study samples consisting of both male and female youth ranging from ages 14 to 31 at baseline, and with a variety of health conditions [12, [17] [18] [19] [20] [21] [22] [23] . Four studies included participants with CP [12, 17, 20, 21] , two studies recruited patients with non-CP conditions (endstage renal disease and transversal upper limb reduction deficiency) [18, 22] , and the remaining two papers, which described the same study sample, enrolled participants with unspecified chronic conditions [19, 23] . Three studies excluded individuals with significant learning disabilities [12, 17, 21] , four studies did not mention any learning disabilities [18, 19, 22, 23] , and one study did not exclude severe learning disabilities or any intellectual levels to create a more representative sample of the adolescent population with CP [20] .
Use of the RTP
The questionnaire form of the RTP was used for seven studies, with six studies using questionnaires self-reported by the patient and one study using questionnaires filled out by the researcher [12, [17] [18] [19] [20] [21] 23] . One study adapted the domains of the RTP into a topic list for semi-structured interviews [22] . Five papers reported having used the RTP version that contains a seventh sexuality domain separate from the intimate relationships domain [17] [18] [19] [20] 23] , and only four studies mentioned the use of the health care domains of the RTP [12, 17, 20, 21] . All three studies by Sattoe et al. [18, 19, 23] dichotomized the participation domains in order for a score of 1 to indicate full autonomy in social participation. While construct validity of the RTP has been demonstrated in young adults with CP in the original study [12] , none of the subsequent papers reported reliability or validity of the RTP in adolescents and young adults with CP or other health conditions. Aside from the original validation paper, three other papers investigated associations between the RTP and other measures, including the gross motor function system (GMFCS), pediatric quality of life inventory (PedsQL), physical disability sexual and body esteem scale (PDSBES), and general selfefficacy scale (GSES) [17, 19, 20] . One study explored the association between the RTP and indicators for successful transition [23] , and another used the RTP to compare social and health service participation between participants of different diagnoses [21] . In addition, the authors of six of the eight studies are all affiliated research institutions and centers in the Netherlands [12, 17-19, 22, 23] , where the RTP was first developed, while the authors of the other two papers are based in Norway and the United Kingdom [20, 21] .
Materials that cited the RTP or its domains but did not use it as a measure
An additional eighteen materials consisting of published and grey literature cited the RTP or its domains in their work, but did not use the RTP as a measure. The majority of these materials mentioned the RTP as an example of a tool to assess transition readiness, with some stating its potential usefulness in clinical and research settings [10, [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] . Furthermore, one peer-reviewed book chapter and two theses described the RTP in detail, outlining its domains, phases, and uses [10, 35, 36] . Two conference presentation slides briefly outlined study results that used the RTP [37, 38] , and one research paper stated that the questionnaire used in their study was developed via analysis of the RTP and other validated measures [39] . The Transition Research Group South West Netherlands that developed the RTP also published a paper exploring sexuality with the same CP participant group as the original RTP study, and referred in the paper to the social participation domains used in the RTP as key areas in transition [40] .
Materials that cited the original RTP paper for RTP-unrelated information
The search yielded twenty-eight materials that cited the original paper on the development and validation of the RTP by Donkervoort et al. [12] for information not directly related to the RTP. For example, some studies cited information about the CP population [41] [42] [43] , about the transition of young adults with disabilities [44, 45] , or about specifics regarding the data collection method used by the validation study [46, 47] . These studies will not be explored further in this paper.
Discussion
This review obtained an overview of the use and utility of the RTP. The RTP appears to be a useful tool to classify social and health care participation of adolescents and young adults before, during, or after transition. It has been used by both researchers and clinicians, and with adolescents and young adults of different ages, genders, and health conditions. In research, the social participation domains of the tool appear to be used more often without the health care domains, which could be attributed to research questions focused on social independence or on a particular participation domain, rather than on autonomy in both lifestyle and health care. For instance, Hilberink et al. [19] used the RTP with the health care domains, but focused its analysis on the social participation domains, especially the sexuality domain, as it was the most relevant to their research question regarding sexual health during pediatric rehabilitation. Many studies used the seven-domain version of the RTP that lists sexuality as a separate domain from the intimate relationships domain, which may have better suited the population they were assessing. Moreover, while the RTP's ability to show change over time was demonstrated by Donkervoort et al. [12] , the tool has mostly been used in a descriptive manner, with more researchers utilizing the RTP to assess the study sample at baseline or cross-sectionally, rather than longitudinally. Clinically, both paper questionnaire and interview formats of the tool have been used by clinicians as a useful springboard to allow for conversations about participation domains and independence with adolescents with developmental disabilities at McMaster Children's Hospital in Hamilton, Canada. To our knowledge, this tool has yet to be implemented in adult health care settings (personal communication, JWG).
Evidence on the psychometric properties of the RTP is lacking, as it has only been validated in the young adults with CP population. This lack of evidence is especially concerning as the tool has been used in research studies with varied non-CP populations, even though the RTP was originally developed and validated for people with CP. Furthermore, many studies that utilize the RTP as a measure excluded individuals with severe learning disabilities, as did the original validation study. The results of these studies are, therefore, not representative of the general population of adolescents and young adults. Additionally, since the tool was intended for use with young adults of normal intelligence, it may thus be less suitable for those individuals who do have learning disabilities, which limits the clinical utility of the RTP.
While the results show that the tool has been continually used since its development, it has not gained significant momentum over nearly 10 years as one would have expected with the recent emergence of a focus on transition and transitional planning by researchers, health care providers, and policy-makers [48] [49] [50] . A lack of developmentally suitable tools for determining transition readiness was previously deemed to hinder transition [50] , and such tools and checklists, especially when validated, should have applications in both research and clinical settings. Most researchers that employed the RTP as a measure are based in the Netherlands, where the tool was first developed, and it has not gained substantial notice outside of Europe, even though an English version of the RTP is available online through the Erasmus University Medical Center's website [51] . This slow uptake of the RTP could be partly due to its limitation in the measurement of the level of participation, as it was originally designed to classify social participation to three limited phases [12] .
We would like to note two studies published after our search was conducted that used the RTP as a measure [52, 53] . Björquist et al. [52] from Sweden utilized structured interviews based on the RTP with sixteen youth immigrants with various different disabilities, of ages 16-24, and qualitatively analyzed their findings. Bal et al. [53] developed a survey used with 512 adolescents diagnosed with a range of chronic conditions, of 18-25 years of age, to compare social participation in recipients and nonrecipients of disability benefits. While these studies do not considerably alter the results of our review, they demonstrate the recent use of the RTP in research.
Future work should further investigate the psychometric properties of the RTP, especially when used with populations of different diagnoses. More data supporting the validity and reliability of the RTP could promote the use of the tool in both research and clinical settings during the transition process. In addition, the utility of the tool in longitudinal studies should be further examined to determine whether it can successfully capture change.
Conclusion
The literature outlined in this review demonstrated that the RTP seems to be a useful tool to describe the transition process of adolescents and young adults cross-sectionally or at baseline, in both research and clinical settings. While it has been used with individuals of varying ages, genders, and health conditions, more evidence is needed to demonstrate its psychometric properties when used with non-CP patients.
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